A fixed volume capsule incorporating a force transducer and a side hole for manometric measurements was constructed and calibrated. Simultaneous measurements of the propulsive (aboral) force and the manometric pressure (intraluminal pressure) were made at 5, 10, and 15 cm above the lower oesophageal sphincter and in response to dry and wet (5, 10, and 15 ml) swallows. The propulsive force and manometric pressure waves had a simultaneous onset and were of similar duration. 
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The aims of this present study were (a) to develop a linear strain gauge system that would permit a detailed examination of the relationship between measures of peristalsis obtained by a low compliance manometric system and the aboral propulsive force generated simultaneously at the same site and (b) to study the effect of bolus volume on this propulsive force.
Oesophageal peristalsis acts in concert with the pharynx to propel swallowed material into the stomach. Currently, perfused side hole manometry is used to assess peristaltic function. The and wet swallows only (dry v 5 ml, p=0 0004; dry v 10 ml, p=0-003; dry v 15 ml, p=001 1).
Effect ofsite (Fig 3) The mean peak manometric pressure rose as the bolus moved down the oesophagus (analysis of variance. F=12-7, p=00001). The changes were only significant between the upper and the two other sites, however, rather than between the mid and lower site (upper v mid, p=0-0001; upper v lower, p=0 004).
Pressurelforce relationship
In general the pressure/force relationship showed low correlations at each site ( Table I ). The strongest correlation was seen with dry swallows at 10 cm above the lower oesophageal sphincter (r=0.69). Even when the pressure/ force correlation was examined separately in groups according to peak manometric pressure values -<40; 40-100, and >100 mmHg -no higher correlation was seen. The 40-100 mmHg group encompassed approximately mean + 1 SD and thus reflected the 'central' range of values. The overall correlation between pooled data was r=0.61 (Fig 4) .
By comparison, the overall correlation between the duration of the propulsive force and manometric pressure waves showed a higher correlation (r=0.79) (Table II) and was higher for wet than dry swallows.
The overall correlation between the areas under the manometric pressure and propulsive force waves was also low (r= 0 59) (Table III) channel into the surface of the capsule and used a modern low compliance perfusion system.' We did, however, find that peak manometric pressure recorded at the capsule surface was similar to that recorded from one of the measuring ports on the catheter when that port was recording from the same level on repositioning the catheter.
Our study examines more closely the relationship between the propulsive force and manometric pressure waves. The simultaneous onset and the similar duration of both waves does confirm the obvious hypothesis that the manometric pressure wave is indeed responsible for the propulsive force wave we have measured. The poor relationship between peak propulsive force and peak manometric pressure values indicates that the peak amplitude of the manometric pressure wave as analysed in this study was a poor predictor of propulsive force. Even when the integrated response to deglutition (area under manometric pressure and propulsive force Phase 2 of bolus transit generally requires the oesophageal peristaltic wave. Before peristaltic action sweeping the bolus distally into the stomach the bolus has become more compact requiring the distal oesophagus to accommodate a greater volume per unit area. This may cause distension and activation of stretch receptors whose presence has been postulated by others.'0 In vitro studies have shown a rise in the force of contraction of oesophageal muscle in response to increasing the stretch."12 This might account for the distal rise in peak propulsive force valuesthat is, the greater the volume and hence the preload on the oesophageal muscle then the greater the force generated. In our study, although peak manometric pressure rises as the wave moves from 15 cm to 10 cm above the lower oesophageal sphincter there is no further stepwise increase as one measures more distally within the oesophagus or as bolus volume increases. This lack of rise may be real, however, as we measured pressure at only three sites and as there is a large variance in individual manometric data, a true rise in pressure may be obscured.
In conclusion, we have compared certain features of the oesophageal propulsive force and manometric pressure waves. The temporal relationship between the waves indicates that they are both part of the same basic mechanism. The weak correlation between propulsive force and manometric pressure values would suggest that manometric pressure is a poor predictor of propulsive force and may be a poor measure of oesophageal function. Further information on the pressure/force relationship may be gained by altering the manometric pressure wave with pharmacological agents with a known effect -for example, atropine, bethanecol.
